. The causative bacteria cannot always be isolated from patients and, even when cultures are obtained, diagnosis is often confused by the marked similarities between Malleomyces and Pseudomonas species. This point has been stressed by several investigators, including Legroux and Blanc (1943) and Pons (1927) . Recently Wetmore and Goehenour (1956) described characteristics which could differentiate Malleomyces and Pseudomonas aeruginosa, but only a few of these characteristics could distinguish between the two genera. Identification of TMalleomyces by means of fluorescent antibody, as reported by Moody et al. (1956) and by Thomason et al. (1956) is an important contribution to this problem.
The first report of Malleomyces phage was made by Wolochow and Green (1956) , at which time the experiments reported herein were in a preliminary stage. This article describes the isolation, propagation, and evaluation of bacteriophages specifically for purposes of detection and identification of Malleomyces. No effort has been made to investigate the nature of the viruses or of the host-virus interactions.
MATERIALS AND METHODS
Media and cultures. Heart infusion broth (Difco) and heart infusion agar were used routinely for growing bacterial cultures and propagating phages. Specialized media were employed as required, e. g., Pasteurella tularensis was grown on glucose-eysteine-blood agar, and Brucella species were grown on trypticase-soy media in a CO2 atmosphere. M. mallei and M. pseudomallei strains were maintained as stab cultures in a medium consisting of nutrient broth (Difco), 8 g; agar, 7.5 g; and distilled water, 1000 ml. Cultures were cork-stoppered, sealed with paraffin, and stored at room temperature. (Jameson, 1949) was eliminated by observation of individual plaques during titration of phages. Phage preparations were obtained by growing broth cultures of the lysogenic hosts and removing bacterial contaminants by centrifugation.
Phage propagation. Phages obtained from lysogenic cultures were tested for specificity without further propagation to increase titers. Adapted phages were propagated by the method of Swanstrom and Adams (1951) , since phage multiplication in broth was inadequate. Maximum titers of adapted phages were relatively weak compared to those obtained in certain other host-virus systems, being of the order of 109 particles per ml.
Titration of phages. Bacteriophage preparations were assayed accurately by means of a modified Gratia technique as described by Adams (1950) . Estimates of virus concentrations were established by placing one loopful (5 mm, id) of each of the serial dilutions of the phage preparation on an agar plate seeded with sensitive host cells. The highest dilution producing confluent lysis was noted. Ten times this phage concentration was called the critical test concentration.
Sensitivity testing. Broth cultures 18 to 20 hr old were employed for all sensitivity tests. The surface of an agar plate which had been dried by incubation for 1-2 days at 37 C was seeded with 0.1 ml of a broth culture and allowed to dry. One drop of phage was then deposited on the seeded area with a capillary pipette, the liquid was allowed to dry again, and the plate was incubated. Seven or eight cultures could be tested on one plate by seeding an area about 2 cm in diameter for each host, or 12-15 phages could be tested on one host if the entire surface of the plate was seeded with a single culture. Phage mixtures. In order to simplify the mechanics of using phages to identify Malleomyces, the usefulness of a "pooled" phage preparation was investigated. Four adapted phages, D2, Gl, H2, and H3, were pooled so that each was diluted 1:10. It was necessary to determine if exposure of sensitive bacteria to this phage pool would result in lytic responses differing from those given by a single phage preparation. All cultures of Malleomyces and 294 cultures of various other species were tested for sensitivity to this pooled preparation as described above under the section Sensitivity testing.
RESULTS
Eight of the forty cultures which were examined were found to be carrying phages symbiotically. Table 1 shows the relationships between these phages and the adapted phages and their corresponding hosts. Specificity tests of the 8 original phages served a dual purpose: (1) They provided a basis for comparison with subsequent tests, and (2) They served as a measure of the specificity of phages released directly from sensitive cells of lysogenic cultures. The results of these tests are included in table 2. Although all 8 original phages were obtained from strains of M. pseudomallei, it is interesting to note that phage E attacked strains of M. mallei exclusively, and that all 8 phages were more active on M. mallei than on M. pseudomallei.
Although 23 adaptations were attempted, only 18 of them proved successful. Each adapted phage was titered and, if necessary, 1 or 2 cycles of propagation were performed (Swanstr6m and Adams, 1951 the heart infusion agar substrate, with more rapid overgrowth of lysed areas, and that concentrations of phages are low, resulting in lysis of only the most susceptible host strains. Adaptation of the original phages to certain strains of M. mallei and M. pseudomallei generally resulted in a much greater host range within the genus, and in better lysis of individual strains. Host ranges of phages adapted to a common strain were not correlated. A phage pool composed of 4 adapted phages attacked 55 of 64 Malleomyces cultures, or 86 per cent. The pooled phage gave confluent or semiconfluent lysis on 95 per cent of the sensitive strains. This same pooled phage failed to attack any of 294 heterologous bacterial cultures, and although it may be desirable to examine larger numbers of certain of the bacterial groups, the data provide good evidence that the pooled Malleomyces phage is highly specific. It also has the advantage of simplicity, since testing can be performed with a single phage mixture.
The reasons for the phage resistance of certain Malleomyces strains are not clear. Six cultures remained resistant to all phages, whereas 8 strains which were resistant to 8 original phages were lysed by one or more adapted phages. It is possible that the 6 strains which persisted in their resistance are lysogenic and possess some immunity by virtue of the temperate phages which they carry. M. pseudomallei strain C-19 is the lysogenic host for phage D, and it is also one of the 6 resistant strains. Similarly, M. pseudomallei strain C-141 carries phage E and is resistant to all phages except number H2, which produces only 1 + lysis.
It has been pointed out that recognition of Malleomyces is not especially difficult if one suspects their presence (Cottew et al., 1952 
